Mutational analysis of the functional sites in porcine reproductive and respiratory syndrome virus non-structural protein 10.
Porcine reproductive and respiratory syndrome virus (PRRSV) is prevalent throughout the world and has caused major economic losses to the pig industry. Arterivirus non-structural protein 10 (nsp10) is a superfamily 1 helicase participating in multiple processes of virus replication. PRRSV nsp10, however, has not yet been well characterized. In this study, a series of nsp10 mutants were constructed and analysed for functional sites of different enzymic activities. We found that nsp10 could bind both ssDNA and dsDNA, and this binding activity could be inactivated by mutations at Cys25 and His32. These two mutations also abolished unwinding activity without affecting ATPase activity. In addition, substitution of Ala227 by Ser eliminated helicase activity, whilst substitution by Val enhanced unwinding activity. Taken together, our results showed that Cys25 and His32 in PRRSV nsp10 were critical for nucleic acid binding and unwinding, and that Ala227 played an important role in helicase activity.